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Abstract of JP8248202 

PURPOSE: To enhance the refractive index 

vertical to the film face with a single layer by 

using a film formable polymer contg. specified 

plural repeating units in a specified ratio as the 

main component. CONSTITUTION: A film , 

formable polymer consisting of 100-10mol% \ f J* - 

repeating unit shown by formula I and 0- ^_ q ^fSV c /Cn~ n -r u r «■ r *r 

90mol% repeating unit shown by formula II is ^ u ri? Y ^ f 

used as the main component. In the formulas I Si CHa A* 4 GCtfH— Af 

and II, Ar is a 6-1 5C univalent aromatic group, if 
a part or the whole of the hydrogens of the 0 
aromatic group can be substituted by 1-4C 
alkyl, halogen group, nitro group or nitrile 
group, and X<1> to X<4> are respectively 
hydrogen atom or halogen group and can be 
the same or different. Among such films, the 
film consisting of a polymer, wherein the Ar in 
the formula I is a phenyl group contg. a 
substituent having >=0.2 Hammett value 
&sigma , is most preferable. 
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[0033] Though the above method of forming the film from the 
polymer is not particularly limited, a solution film-forming method is usually 
used so as to obtain the film having excellent optical characteristics. A 
solvent for dissolving the polymer is not particularly limited as long as the 
solvent can dissolve the obtained polymer. Examples of the solvents include 
cyclic ethers such as 1,4-dioxane and tetrahydrofuran or the like; halogen 
hydrocarbons such as dichlorome thane, dichloroethane and chloroform or 
the like,* esters such as ethyl acetate, butyl acetate and isobutyl acetate or 
the like; ketones such as acetone, methyl ethyl ketone, methyl isobutyl 
ketone and cyclohexanone or the like; ethers such as dimethoxyethane and 
methoxyethyl acetate or the like; hydrocarbons such as benzene, toluene and 
xylene of the like; and an aprotic polar solvent such as dimethylformamide 
and dimethylacet amide or the like. The boiling point of the solvent is 
or less, and preferably 120^ or less in view of the facility of drying. The 
solvents may be used singly, or may be used as a mixture of two or more 



kinds of solvents. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the film for [ new ] optical compensation with which the 
vertical refractive index (nz) was raised to the film plane, and its manufacturing method. Furthermore, it is 
related with the liquid crystal display with which the vision dependency which used this film for optical 
compensation for the phase plate has been improved. 
[0002] 

[Description of the Prior Art] In recent years, a liquid crystal display accomplishes remarkable technical 
progress, and is permeating even social all the corners. Among those, the advance of a STN mold liquid crystal 
display and a TN liquid crystal display is remarkable, and the role with the important film for optical 
compensation which consists of an orientation macromolecule in these liquid crystal displays is played. That is, 
in the liquid crystal display, in order to raise the visibility of an image, the laminating of the film for optical 
compensation is carried out between the liquid crystal layer and the polarizing plate. For example, in the STN 
mold liquid crystal display, the film for optical compensation is playing a role of phase contrast compensation 
which changes into the linearly polarized light the elliptically polarized light which penetrated the liquid crystal 
layer. 

[0003] And as this film for optical compensation, the uniaxial stretched film of the bisphenol A system 
polycarbonate is mainly used, and it is put in practical use. The reason is because the requirement required of 
the film for optical compensation - that a high refractive-index anisotropy is shown and (2) (3) thermal 
resistance with high (1) transparency is high - is satisfied. However, even if it uses this polycarbonate film, 
when an image is seen from across, a compensation effect is not fully demonstrated, and the problem of an 
angle-of-visibility dependency is not solved. The main cause is because a polycarbonate molecule carries out 
plane orientation and a vertical refractive index (nz) becomes lower than the refractive index of the phase 
leading shaft orientations in a film plane to a film plane by the film production process or uniaxial stretching. 
Especially this inclination appears notably in uniaxial stretching. 

[0004] In order to solve such a problem, it is known theoretically that it is good for a film plane to make a 
vertical refractive index (nz) higher than the refractive index of the phase leading shaft orientations in a film 
plane. On and the film which has a forward subrefractive index with the refractive index (nx) of the extension 
direction higher than the refractive index (ny) of the direction which intersects perpendicularly with it as a 
means to attain this purpose Many approaches of sticking the film which has a negative rate of a birefringence 
with the refractive index (nx) of the extension direction lower than the refractive index (ny) of the direction 
which intersects perpendicularly with it are proposed. (For example, publication number No. 24502 [ three to ], 
publication number No. 855 1 9 [ three to ], publication number No. 1 09508 [ three to ], publication number No. 
42202 [ four to ], publication number No. 56802 [ four to ], etc.) . 

[0005] However, since a process becomes two times, cost not only increases, but productivity falls and these 
approaches inner-** various problems, such as a problem of optical-axis doubling accompanying the optical 
loss and the laminating accompanying reduction in permeability, and a problem of adhesion. Therefore, 
although what discovers such a property with a monolayer film is demanded, the still effective thing is not 
realized. 

[0006] On the other hand in a TN liquid crystal display, the inside of a field is isotropy. A vertical refractive 
index (nz) is low, or it is a high film (nb) (in addition, it is defined as the refractive index of two shaft 
orientations of the arbitration which intersects perpendicularly an unstretched film and (na) (nb) within a film 
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plane.), i.e., (nz), >(na) =. Or (nz)_|^rate film of a birefringence which is <(na^^nb) is demanded as a film 
for optical compensation. 

[0007] Although the film in whicl^e birefringence property of latter <(nz) (na) = (nb) is shown for the plane 
orientation produced unescapable at the time of film production will be obtained if a film is produced by the 
usual solution cast method in the case of a polycarbonate film, the film in which the birefringence property of 
former >(nz) (na) = (nb) is shown is not obtained. 

[0008] The film for optical compensation with which the STN mold display field or the TN liquid crystal tee 
spray field also has the outstanding optical property by which the vertical refractive index (nz) was raised to the 
film plane under such a situation is not realized. 
[0009] 

[Problem(s) to be Solved by the Invention] The first purpose of this invention is to offer the new film for optical 
compensation which can raise a vertical refractive index (nz) to a film plane by the monolayer. Other purposes 
of this invention are to offer the new film for optical compensation suitable as an object for liquid crystal 
displays with which the vertical refractive index (nz) was raised to the film plane using this film. The purpose of 
further others of this invention is to offer the approach of manufacturing this film industrially. 
[0010] 

[Means for Solving the Problem] By the monolayer, that this invention persons should realize the film for 
optical compensation which discovers the effectiveness that it is the same instead of carrying out the laminating 
of the film in which the form birefringence of positive/negative is shown The result of wholeheartedly research, 
If it is in the film which consists of a special polymer into which the side chain radical which shows a high 
refractive index to the side chain of the macromolecule polymer in which forward high form birefringence is 
shown was introduced While carrying out plane orientation of the principal chain on the occasion of uniaxial 
stretching, by making the orientation of the side chain radical carry out perpendicularly to a film plane, I 
thought that the fall accompanying plane orientation (nz) was suppliable with a side chain. And it found out that 
the film of an actually high (nz) /(ny) ratio was obtained by repeating research further based on this idea, and 
making aryl urethane introduce into phenoxy resin as a side chain. 

[001 1] Furthermore, when a high electron withdrawing group like a nitro group was wholeheartedly introduced 
into the aryl group as a result of research also about the approach of raising / (nz) (ny) more effectively in this 
system, it found out collectively that (nz) / (ny) increased effectively by electric-field impression. 
[0012] This invention is a new film for optical compensation characterized by using as a principal component 
the film plasticity polymer which was made based on this new knowledge and consists of repeating unit [ which 
is indicated to be repeating unit / which is shown by the following formula (1) / 100 - ten mol % by the 
following formula (2) ] 0 - 90-mol %. 
[0013] 
[Formula 2] 
X 1 

-CH2CHCH2-+ (1) 

OCNH-A r 
If 

0 




Xj CH 



CH-3 " X OH 



[0014] (Among the above-mentioned formula (1) and (2), Ar is the univalent aromatic series radical of carbon 
numbers 6-15, and a part or all of hydrogen of this aromatic series radical may be permuted by the alkyl group, 
the halogen radical, nitro group, or nitrile group of carbon numbers 1-4.) Moreover, XI, X2, and X3 and X4 It 
may be a hydrogen atom or a halogen radical, respectively, and so-called difference is [ these may be mutually 
the same or ] sufficient as them. 

Since (nz) / (ny) increases effectively by electric-field impression, what consists of a polymer which is the 
phenyl group which contains the substituent in which Ar in the above-mentioned formula (1) has 0.2 or more 
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sigma values of Hammett also in t^tfilm is especially suitable. 

[0015] Moreover, in the typical r^Aof the film of such this invention, it has ^^rtical property that the 
vertical refractive index (nz) is raised to this film plane. 

[0016] the refractive index (na) of two shaft orientations of the arbitration which intersects perpendicularly in 
the field of this film in an unstretched film although an unstretched film or an oriented film is sufficient as the 
film of this invention - and (nb) - substantial - etc. - it spreads - and this film plane - a vertical refractive 
index (nz) « the above (na) - and (nb) has the description of being higher than any. 

[0017] The film of this invention can also be a film by which uniaxial stretching was carried out. Moreover, in 
this case The ratio to the refractive index (ny) of the shaft orientations which intersect perpendicularly with an 
extension shaft within the film plane of a vertical refractive index (nz) to this film plane, Namely, (nz), it is 
desirable that / (ny) is 0.998-1 ,004. The ratio to the retardation (R0) at the time of carrying out incidence from 
[ of the retardation (R30) at the time of carrying out incidence of the light from the direction leaned 30 degrees 
from the z-axis in the field which vertical axes (z-axis) and an extension shaft (x axis) make to this film plane 
especially ] the z-axis, Namely, R30/R0 The film for optical compensation which are 0.93-1 .07 is desirable. 
[0018] This film for optical compensation is efficiently manufactured by fabricating the film which uses the 
above-mentioned polymer as a principal component, and carrying out uniaxial stretching of this, or impressing 
electric field to an unstretched film or the film which carried out uniaxial stretching perpendicularly to the field 
of this film. Under the present circumstances, it is also possible to carry out uniaxial stretching, impressing 
electric field perpendicularly to the field of an unstretched film. 

[0019] Hereafter, the film for optical compensation of this invention is explained in full detail. 

[0020] or the polymer which constitutes the film of this invention consists only of a repeating unit of the 

following formula (1) substantially - or - from the repeating unit of the following type (1), and the repeating 

unit of the following formula (2) - becoming - and the repeating unit of the following type (1) - more than 10 

mol % - it is the included polymer. 

[0021] 



[Formula 3] 
X 1 




CH*CHCH2-3- (1) 

OCNH-Ar 
II 
0 



Xj CH 
CM 

CH* * OH 



^°^^ ( f "^°^CH 2 CHCH 2 -+ (2) 



[0022] The above-mentioned polymer is easily obtained by phenoxy resin, the permutation, or the 
macromolecule addition reaction with unsubstituted aryl isocyanate. Therefore, in this polymer, the repeat unit 
(1) into which aryl urethane is introduced, and the repeat unit (2) which is not introduced are distributed 
statistically (at random). Substituent XI -X4 of the phenylene group of a frame They are a hydrogen atom 
and/or a halogen radical, respectively. As this halogen radical, Br atom is desirable from the ease and the heat- 
resistant viewpoint of acquisition. 

[0023] Since phenoxy resin is a polymer which has a phenylene group in a principal chain, it shows the typical 
forward rate of a birefringence, as phenoxy resin - molecular weight 10,000-500,000 - the thing of 20,000- 
200,000 is used preferably. Since the solution viscosity at the time of film production will become high if 
preferably larger than this, since the dynamics reinforcement of the film obtained when molecular weight was 
smaller than this is low, it is not desirable. 

[0024] Ar in the aryl urethane introduced is a permutation or the univalent aromatic series (aryl) radical of the 
unsubstituted carbon numbers 6-15 like the above-mentioned formula (1). As a suitable aromatic series radical 
(Ar), a phenyl group, a naphthyl group, and a biphenyl radical are mentioned. These may be independent and 
may be used together two or more sorts. Moreover, as a substituent (XI -X4) of a nucleus, the alkyl group of 
carbon numbers 1 -4, a halogen radical, a nitro group, a nitrile group, etc. are illustrated. The sigma value of 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



9/1/2005 



JP,08-248202,A [DETAILED DESCRIPTION] 



Page 4 of 9 



Hammett, such as a halogen radic^^i nitro group, and a nitrile group, has [ the Jmtidt of these ] 0.2 or more 
* desirable things. Since the uretha^^nd combined with a polymer is electron-^^itive, the reason is for 
making a large dipole in cooperatiOTwith the substituent of electronic suction nature, and is for becoming easy 
to carry out electric-field orientation. Moreover, what a permutation location sees from a urethane bond location 
from a viewpoint which enlarges a dipole moment, and is located in the distance is effective. As a suitable 
example which took these combination into consideration, a phenyl group, p-nitrophenyl group, 3,5- 
dinitrophenyl radical, p-chlorophenyl radical, p-BUROMO phenyl group, 4-nitro naphthyl group, a 4'-nitro 
biphenyl radical, etc. are mentioned. Especially p-nitrophenyl group is the most desirable from viewpoints, such 
as improvement reactant [ based on the ease of acquisition of raw material isocyanate, the large dipole moment 
based on the high electronic suction nature of a nitro group, and the electronic suction effectiveness of a nitro 
group / of isocyanate / high ], and heat-resistant [ accompanying installation ]. 

[0025] the rate of urethane installation in the above-mentioned phenoxy resin (aryl) - 10-100-mol % (0.1-1.0) - 
- it may be 20-100-mol % (0.2-1 .0) preferably. About [ that the effectiveness which raises a vertical refractive 
index (nz) to the film plane of the film obtained is not fully discovered ], and since it is not enough in respect of 
heat-resistant (Tg), it is not desirable less than [ it ]. 

[0026] In this invention, additives, such as a plasticizer, may be added in the range which does not spoil many 
physical properties as a film for optical compensation in the above-mentioned polymer. As an example of a 
plasticizer, phosphoric ester system plasticizers, such as ester system plasticizers, such as diethyl phthalate, 
dioctyl phthalate, and dioctyl adipate, tricresyl phosphate, and triethyl phosphate, etc. are mentioned. .Generally 
the addition of a plasticizer is 5 - 1 5% of the weight of the range preferably two to 20% of the weight. 
[0027] The 10-300 micrometers of the range of 20-200 micrometers are usually preferably suitable for the 
thickness of the film for optical compensation of this invention. Since optical homogeneity's being difficult to 
get and a high retardation (Re=delta n-d, however deltan are a rate of a birefringence, and d is film thickness) 
cannot be taken if thickness is too small, it is not desirable. Moreover, since the fault on film production of 
being unable to dry enough if thickness becomes excessive arises, it is not desirable. 

[0028] The film for optical compensation concerning this invention is divided roughly into the phase contrast 
film used for compensation of a STN mold liquid crystal display, and the compensation film used for a TN 
liquid crystal tee spray, in the case of the former, an uniaxial stretched film is used, and an unstretched film is 
used when it is the latter. 

[0029] the ratio to the refractive index (ny) of the shaft orientations which intersect perpendicularly with an 
extension shaft as a former film for optical compensation within the film plane of the refractive index (nz) of 
the perpendicular direction to this film plane, i.e., (nz), /(ny) **, - 0.998-1 .004 - the thing of 0.999-1.003 
within the limits is used preferably. Since this angle-of-visibility dependency when using it for a liquid crystal 
display in any case if out of range becomes large, it is not desirable. 

[0030] The retardation (R0) to the incident light from a perpendicular direction to the film plane of the uniaxial 
stretched film for optical compensation concerning this invention has the preferably desirable range of 350- 
650nm 300-700nm. Since this value is the product of rate of birefringence deltan, and the film thickness d, it is 
controllable at both the magnitude of the rate of a birefringence, and film thickness. Moreover, the ratio 
(R30/R0) to the retardation (R0) at the time of carrying out incidence from [ of the retardation (R30) at the time 
of carrying out incidence of the light from the direction leaned 30 degrees from the z-axis in the field which the 
vertical axes (z-axis) over this film plane and an extension shaft make ] the z-axis has the desirable range of 
0.93-1 .07, and especially its range of 0.95-1 .05 is desirable. If it separates from this value, the angle-of- 
visibility dependency when using it for a liquid crystal display becomes large, and is not desirable. 
[003 1 ] Next, the approach of manufacturing industrially the film for optical compensation of this invention like 
**** is explained in full detail. 

[0032] The film for optical compensation of this invention is manufactured by fabricating the special polymer 
mentioned above and considering as the shape of a predetermined film (it being called "film production" in this 
invention). 

[0033] Although especially limitation does not have the approach of producing a film from the above- 
mentioned polymer, in order to usually obtain the film of a good optical property, the solution producing-film 
method is adopted. Although there will be especially no limitation if it is the solvent which may dissolve the 
obtained polymer as a solvent which dissolves a polymer Cyclic ether, such as 1 , 4-dioxane, and a 
tetrahydrofuran, dichloromethane, Halogen system hydrocarbons, such as a dichloroethane and chloroform, 
ethyl acetate, Ester, such as butyl acetate and isobutyl acetate, an acetone, a methyl ethyl ketone, Non-proton 
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system polar solvents, such as hydj^arbons, such as ether, such as ketones, sud^s methyl isobutyl ketone and 
a cyclohexanone, dimethoxyetha:^^id acetic-acid methoxy ethyl, benzene, td^Be, and a xylene, 
dimethylformamide, and dimethyErcetamide, etc. are mentioned. When the ease of desiccation is taken into 
consideration, a solvent 120 degrees C or less has the preferably desirable boiling point 150 degrees C or less. 
These solvents may be used independently and may be used as two or more kinds of mixed solvents. 
[0034] As for the polymer concentration in a solution, film production is usually preferably performed as 10 - 
30% of the weight of range five to 35% of the weight. If polymer concentration exceeds 35 % of the weight, 
solution viscosity is too high, film production is difficult, homogeneity film production not only becomes 
difficult, but at less than 5 % of the weight, solution viscosity is too low, and the economic loss by high dilution 
is one of the reasons which are not desirable at less than 5 % of the weight. As a typical approach of producing 
a film from this polymer solution, the cast method by the doctor knife, the casting method, the cast method that 
extrudes a solution from a die are mentioned. 

[0035] The drying temperature of the film by which the cast was carried out takes into consideration the front- 
face nature of films, such as a vapor rate of a solvent, foaming, an orange peel, and a wrinkling, and the thermal 
stability of a film, and should just choose them suitably. Generally, it is desirable to carry out a temperature up 
sequentially or continuously, and to dry from low temperature. If it puts to an elevated temperature from an 
initial stage, foaming tends to take place and it is not desirable. If it is the temperature requirement which 
neither a polymer nor a solvent decomposes in the case of the method dried to the last on base materials, such as 
a substrate, there will be especially no problem. However, in the case of the approach of being in the middle of 
desiccation, and exfoliating and drying from a base material, for example, a pin tenter method, and a roll 
suspension method, it is desirable to take into consideration the heat deflection temperature accompanying 
desiccation, and to choose drying temperature less than [ it ]. and terminal temperature — the glass transition 
temperature (Tg) of a film — responding -(Tg-50 degree C) Tg — the range of - (Tg-30 degree C) (Tg-5 degree 
C) is used preferably. Since a rate of drying becomes remarkably long at the temperature below it and it 
becomes easy to produce distortion of the film which is not desirable at an elevated temperature higher than it, 
neither is desirable. 

[0036] As for the optical compensation film used for a STN display, an uniaxial stretched film is used. A 
vertical uniaxial-stretching method, a tenter horizontal uniaxial-stretching method, the roll extending method, 
etc. are used for uniaxial stretching. Generally [ extension temperature ] depending on Tg of a film, the range 
below ** is used more than ** (Tg-30) (Tg+30) preferably below ** more than ** (Tg-50) (Tg+50). It is not 
desirable, in order that orientation relaxation of a polymer chain may take place and the extension effectiveness 
may decrease remarkably, if it is exceeded. On the other hand, since the molecular motion of a polymer is 
frozen less than [ it ], it becomes [ homogeneity orientation ] difficult and is not desirable. Moreover, what is 
necessary is just to choose draw magnification suitably according to the magnitude of the retardation of the film 
made into the purpose. 

[0037] As for the film which consists of the above-mentioned polymer, the refractive index (nx) of the 
extension direction shows the refractive index (ny) or (nz) the forward high birefringence property of the 
rectangular direction. And it is also possible to raise a vertical refractive index (nz) to a film plane from the 
refractive index (ny) of the direction which intersects perpendicularly in the extension direction in a field. 
[0038] raising efficiently the film plane of said cast film, and a vertical refractive index (nz) by this invention 
approach ****-- more — being high (nz) — the electric-field impressing method is employable as a means for 
obtaining. The approach, for example, a corona discharge method, of impressing direct-current electric field to a 
film as an electric-field impressing method, and the direct impressing method are mentioned. A corona 
discharge method is an approach of sticking a film on a monotonous vertical section electrode generally, 
separating between the film skies, arranging a needle electrode, generating corona discharge by impressing the 
high voltage between a needle electrode and a plate electrode, and electrifying this film. The electrical- 
potential-difference range of l-20kV to impress is 5-15kV preferably. Since applied voltage will cause 
dielectric breakdown if it is sufficiently hard to discover effectiveness and it exceeds this, it is not desirable less 
than [ this ]. Moreover, as an approach of impressing directly, a film is arranged to inter-electrode [ of two 
sheets ], and there is a method of impressing the high voltage between two electrodes. 20-1 50v /of electrical 
potential differences to impress is [ micrometer ] 40-120v/micrometer suitably. If effectiveness of applied 
voltage is not enough less than [ this ] and it exceeds this, it is not desirable in dielectric breakdown at that of a 
lifting or a cone. 

[0039] As for these electric-field impression, it is desirable to perform a film in the state of heating. Generally 
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depending on Tg of the film whid^^es the temperature, the temperature requii^^nt below ** is used more 
* than ** (Tg-30) (Tg+30) preferalMblow ** more than ** (Tg-50) (Tg+50). the molecular motion of a 
polymer is frozen at the temperaturebelow it, homogeneity orientation tends to become difficult, and it is not 
desirable. Moreover, since orientation relaxation will take place if it is exceeded, it is not desirable. An 
unstretched film or an oriented film is sufficient as the film which carries out charge impression. 
[0040] Moreover, by this invention approach, uniaxial-stretching orientation and electric-field orientation can 
be performed to coincidence. That is, it is the approach to which electric-field orientation is made to carry out in 
the direction which extension shaft orientations are made to produce orientation and intersects perpendicularly 
with a film plane at it and coincidence by carrying out uniaxial stretching of the film. If uniaxial stretching and 
electric-field orientation are serially performed on a target, since orientation relaxation of uniaxial-stretching 
orientation will take place with heating at the time of electric-field orientation, the method of performing 
uniaxial stretching and electric-field orientation to coincidence is more effective. 

[0041] The new optical compensation film concerning this invention like **** is suitably used by the optical 
property as a phase contrast plate of a liquid crystal display. 

[0042] That is, a liquid crystal panel has a configuration as shown in drawin g 1 , a liquid crystal phase 5 
intervenes among the transparent substrates 3 and 6, and the closure of the edge of a liquid crystal phase 5 is 
carried out with the suitable sealing agent 4. And although polarizing plates 1 and 7 are arranged at the upper 
and lower sides of substrates 3 and 6, the phase contrast plate 2 is formed between this substrate 3 and 
polarizing plate 1 . 

[0043] The film for optical compensation of this invention can improve sharply the visibility, especially the 
dependency for visual fields of an image by using as a phase contrast plate 2 in the liquid crystal panel of the 
above-mentioned configuration. 

[0044] However, the film for optical compensation of this invention can be effectively used as a phase plate 

also in liquid crystal displays other than the laminated structure like drawing 1 . 

[0045] 

[Effect of the Invention] The film for optical compensation of this invention turns into a film with which the 
vertical refractive index (nz) was raised to the film plane. Moreover, the film for phase contrast compensation 
with which (nz) was raised by uniaxial stretching is obtained, and electric-field orientation can raise (nz) to an 
effectiveness target further. Therefore, the optical compensation film of a monolayer with which the angle-of- 
visibility dependency when using it for a liquid crystal display was improved is obtained. 
[0046] 

[Example] Below, this invention is explained in full detail by the example and the example of a comparison. 
However, this invention is not limited by these. 

[0047] The example of a [example of reference] book explains composition of the polymer which mainly 
consists of a repeat unit of the above-mentioned formula (1) used for film manufacture of this invention taking 
the case of the polymer which introduced p-nitrophenyl urethane into the side chain. 

[0048] Molecular weight 7.5x104 As the phenoxy resin 284 weight section, the p-nitrophenyl isocyanate 98.4 
weight section, and a catalyst, the JIRAURIN acid dibutyl tin 4 weight section was added in the tetrahydrofuran 
of the 1 140 weight sections, it mixed, and heating stirring of the obtained mixture was carried out in a nitrogen 
air current and under reflux for 9 hours. It added stirring the obtained solution violently to a lot of methanols 
(precipitate solvent), - washing classified by ** and desiccation of generation precipitate were done, and the 
polymer was extracted. 

[0049] The absorption on an infrared absorption spectrum and based on [ in this polymer ] a urethane bond to 
1 740cm- 1 was accepted, and it became clear that p-nitrophenyl urethane group is introduced. Moreover, it 
measured in d6-DMSO. Also in 1 H-NMR spectrum, the peak of p-nitrophenyl urethane was accepted in delta 
7.75 and 8.2 ppm. It was checked from the peak intensity ratio of this peak intensity and the peak (delta 6.8 and 
7.1 ppm) of the 4 contained in principal chain frame, and 4'-isopropanal pyrene bisphenol (bisphenol - A) origin 
that the rate % of polymer of p-nitrophenyl urethane installation of 50 mols had been obtained. The glass 
transition temperature (Tg) for which it asked from DSC of this polymer is 1 17 degrees C, and showed high 
thermal resistance more remarkable than the phenoxy resin (97 degrees C) of a raw material. 
[0050] p-nitrophenyl urethane manufactured by the example of [example 1] reference — 50-mol % — the 
introduced polymer (this polymer is abbreviated to P0.50 Ar=p-C6 H4- in the above-mentioned formula (1), 
and the following.) In addition, a suffix shows the rate of installation. It dissolved in 1 and 4-dioxane and 25 
(weight) % solutions were obtained. The cast of this solution was carried out on the glass substrate, it carried 
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out at 50 degrees C, subsequently_^^ing was carried out at 100 degrees C by ^degrees C for 10 hours for 3 
hours for 1 hour, and the bright f^A as obtained. ^0 

[0051] Uniaxial stretching of this^Sn was carried out to 1.65 times as many draw magnification as this at 107 
degrees C, and the transparence oriented film of 55 micrometers of film thickness (thickness) was obtained. The 
refractive indexes of the obtained film were (nx) =1.6181, =(ny) 1.6091, and =(nz) 1.6094. That is, it is (nz)/ 
(ny) =1 .000 and the film with which (nz) was raised was obtained. The retardation [ as opposed to the incident 
light from a perpendicular direction to the film plane of the obtained film ] (R0) was 495nm. Moreover, the 
retardation (R30) to the incident light from the direction which inclined 30 degrees from the z-axis in respect of 
a vertical shaft (z-axis) and the shaft (x axis) of the extension direction making was 471nm. The angle-of- 
visibility dependence value (R30/R0) of a retardation was 0.952, was low, and showed the good result. [ of the 
angle-of-visibility dependence property ] 

[0052] It replaced with P0.50 used in the [example 1 of comparison] example 1, and 1 .65 times as many draw 
magnification as this and an uniaxial stretched film with a thickness of 33 micrometers were produced by the 
same approach as an example 1 using the phenoxy resin (molecular weight 7.5x104) used for the raw material. 
The refractive index of the obtained native phenoxy resin film = (nx) it was 1 .6085= (ny) 1 .5963 and =(nz) 
1 .5923. That is, it is (nz)/(ny) =0.997 and the low value was shown compared with the oriented film of an 
example 1. Moreover, to R0 =403nm, R30 is 359nm and they are the angle-of-visibility dependence values 
R30/R0. 0.891 and a low value were shown. That is, the oriented film of this example showed the high angle- 
of-visibility dependence property compared with the oriented film of an example 1 . 

[0053] According to the example of [examples 2-4] reference, the polymers P0.28 and P0.71 which introduced 
p-nitrophenyl urethane 28 mol % and 71-mol %, respectively were compounded. Subsequently, the uniaxial 
stretched film was created from the same polymer P0.50 as these and an example 1 , respectively, and the optical 
property was investigated. 

[0054] Those results are collectively shown in Table 1 . In any case, (nz) / (ny) is high so that clearly from Table 
1, and it is R30/R0. The value near ideal value (1.000) was shown. That is, the angle-of-visibility dependency 
was low and showed the good result. 

[0055] The optical property was investigated about the film which changed and carried out uniaxial stretching 
of the draw magnification about the phenoxy resin used in the example 1 of the [examples 2-3 of comparison] 
comparison. The result is written together to Table 1 . As for the case of a native phenoxy resin film, only the 
low (nz) /(ny) value and the low angle-of-visibility dependence property were acquired by each so that clearly 
from Table 1 . 
0056] 
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[0057] Electric field were impressed for the uniaxial stretched film obtained in the [example 5] example 1 by 
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the direct 60v [/micrometer ] impm^ng method at 107 degrees C for 2 hours, ^Lthe film with a thickness of 
* 65 micrometers was produced, T^Bfractive index of the obtained film = (nx)^Bks 1.6160= (ny) 1 .6080 and 
=(nz) 1.6126, and was (nz)/(ny) =nu03. Moreover, to R0=520, it was R30=524, and the angle-of-visibility 
dependence values R30/R10 are also 1 .008, and the value near ideal value (= 1 .000) was shown. 
[0058] According to the example 5, electric-field impression was carried out for the phenoxy resin uniaxial 
stretched film obtained in the example 1 of the [example 4 of comparison] comparison. However, neither 
change of (nz)/(ny) ratio nor an angle-of-visibility dependence value change was accepted. That is, the 
effectiveness of electric-field impression was not accepted in the uniaxial stretched film of the example 1 of a 
comparison. 

[0059] It replaced with the P0.50 [ same ] and same it as the [examples 6-8] example 1 , and about the uniaxial 
stretched film using P0.28 and P0.71, conditions were changed, the same electric-field impression as an 
example 5 was performed, and the effectiveness was investigated. Those results are shown in Table 2. In any 
case, the high (nz) /(ny) ratio was shown, and it showed the value also with the angle-of-visibility dependence 
value near ideal value (= 1 .000) so that clearly from Table 2. 
[0060] 
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[0061] [Example 9] According to the example 1 , the unstretched film with a thickness of 73 micrometers was 
produced using P0.28. Annealing of this film was fully carried out at 120 degrees C, and the film of the optical 
isotropy was obtained substantially. The refractive index of this film was =(nx) (ny) =(nz) =1.6074. 80v 
[/micrometer ] electric field were impressed for the obtained film at 1 15 degrees C for 1 hour. The refractive 
indexes of the obtained film are =(nx) (ny) =1 .6071 and =(nz) 1 .6080, and the film with a vertical refractive 
index higher than the refractive index within a field was obtained by the film plane. 

[0062] According to the example 9, the 59-micrometer optical-isotropy film was produced using the polymer 
(native phenoxy resin) used for the example 1 of the [example 5 of comparison] comparison. The optical 
property of this film was =(nx) (ny) =(nz) =1 .5986. Although electric-field impression of this film was carried 
out according to the example 9, refractive-index change was not accepted at all. 

[0063] [Example 10] According to the example 9, the optical-isotropy film with a thickness of 69 micrometers 
was produced using P0.71. This optical property was =(nx) (ny) =(nz) =1.6169. 60v [/micrometer ] electric field 
were impressed for this film at 1 17 degrees C for 2 hours. The refractive indexes of the obtained film are =(nx) 
(ny ) =1.6165 and =(nz) 1 .6 1 76, and the film with a vertical refractive index higher than the refractive index 
within a field was obtained by the film plane. 

[0064] the polymer (P0.50) of the example of [example 11] reference - setting - instead of [ of p-nitrophenyl 
urethane ] - a phenylurethane - 52-mol % - the film was produced using the introduced polymer (P52), it 
extended 1 .50 times, and the film with a thickness of 67 micrometers was obtained, (nz) / (ny) - 0.999 - it is 
(nz) - the raised film was obtained. [ of this film ] The angle-of-visibility dependence value (R30/R0) of the 
retardation of this film is 0.948, and showed the small angle-of-visibility dependence property. 
[0065] Instead of introducing p-nitrophenyl urethane 50 mol % in the polymer (P0.50) of the example 1 of 
[example 12] reference, the cast of the film with a thickness of 57 micrometers was carried out according to the 
example 1 using the polymer which introduced p-nitrophenyl urethane 28 mol % and 4-(4'-nitrophenyl) 
phenylurethane 23 mol %. The heating extension of this film was increased 1.40 times, impressing 75v 
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[/micrometer ] electric field at 132Uiegrees C. (nz) / (ny) is 1.001, and the film^idi which (nz) was raised was 
* obtained. [ of the obtained film ](^Wangle-of-visibility dependence value (R3^^) of the retardation of this 
film is 1 .003 , and the almost idea^^OOO) value was acquired. 

[0066] As shown in drawing 1 by using as a phase contrast plate the uniaxial stretched film obtained in the 
[example 13] example 5, it applied to one side of a liquid crystal cell, and the liquid crystal panel of 
monochrome display was created. The contrast ratio in the drive condition and the condition of not driving of a 
liquid crystal panel which were acquired was 12:L And also when it saw from a transverse plane, and also 
when it saw from 30 degrees of slant, the coloring which the yellow taste and blueness cut was not accepted. 
Moreover, the fall of contrast was not accepted even if seen from 30 degrees of slant. 



[Translation done.] 
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JPO and NCIPI are not respdHKble for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The film for optical compensation characterized by using as a principal component the film plasticity 
polymer which consists of repeating unit [ which is indicated to be repeating unit / which is shown by the 
following formula (1) / 100 - ten mol % by the following formula (2) ] 0 - 90-mol %. 
[Formula 1] 




Ar is the univalent aromatic series radical of carbon numbers 6-15, and a part or all of hydrogen of this aromatic 
series radical may be permuted by the alkyl group, the halogen radical, nitro group, or nitrile group of carbon 
numbers 1-4 among [the above-mentioned formula (1) and (2). Moreover, XI, X2, and X3 and X4 It may be a 
hydrogen atom or a halogen radical, respectively, and so-called difference is [ these may be mutually the same 
or ] sufficient as them.] 

[Claim 2] The film for optical compensation according to claim 1 characterized by being a phenyl group 
containing the substituent in which Ar in the above-mentioned formula (1) has 0.2 or more sigma values of 
Hammett. 

[Claim 3] The film for optical compensation which is a film for optical compensation according to claim 1 or 2, 
and is characterized by raising the vertical refractive index (nz) to the film plane. 

[Claim 4] It is a film for optical compensation according to claim 1 to 3. the refractive index (na) of two shaft 
orientations of the arbitration which this film is an unstretched film and intersects perpendicularly in the field of 
this film - and (nb) — substantial — etc. — it spreads - and this film plane - a vertical refractive index (nz) - 
the refractive index (na) of the two above-mentioned shaft orientations - and (nb) the film for optical 
compensation characterized by being higher than any. 

[Claim 5] the ratio (nz) to the refractive index (ny) of the shaft orientations which it is the film for optical 
compensation of a publication, and uniaxial stretching of this film is carried out to either of claim 1 - claim 3 
terms, and intersect perpendicularly with an extension shaft within the film plane of a vertical refractive index 
(nz) in the field of this film - the film for optical compensation characterized by / (ny) being 0.998-1 .004. 
[Claim 6] The film for optical compensation characterized by being a film for optical compensation given in 
claim 5 term, and the ratios (R30/R0) to the retardation (R0) at the time of carrying out incidence from [ of the 
retardation (R30) at the time of carrying out incidence of the light from the direction leaned 30 degrees from the 
z-axis in the field which vertical axes (z-axis) and an extension shaft (x axis) make to this film plane ] the z-axis 
being 0.93-1.07. 

[Claim 7] The manufacture approach of the film for optical compensation characterized by fabricating the film 
which uses a polymer according to claim 1 or 2 as a principal component, and carrying out uniaxial stretching 
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of this. 

[Claim 8] The manufacture appn^kof the film for optical compensation chai^Bfized by impressing electric 
field perpendicularly to the field '^m-extending [ which uses a polymer clairn^Tr given in claim dyadic as a 
principal component ], or an oriented film. 

[Claim 9] The manufacture approach of the film for optical compensation characterized by carrying out uniaxial 
stretching to the field of the unstretched film which uses a polymer claim 1 or given in claim dyadic as a 
principal component, impressing electric field perpendicularly. 

[Claim 10] The liquid crystal display characterized by using the film for optical compensation of a publication 
for claim 1 - claim 6 term as a phase plate. 



[Translation done.] 
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